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[Abstract] 

PROBLEM TO BE SOLVED: To decrease the reaction between amines and a 
liquid crystal having dielectric anisotropy and to decrease display defects by 
adding a process for temporarily hardening a sealing material by irradiation 

20 with energy prior to a process to drop a liquid crystal. 

SOLUTION: A sealing material 2 comprising an acryl resin material is printed 
on a glass substrate 1 with an ITO electrode being a transparent electrode. 
The sealing material 2 is temporarily hardened by irradiation with IR rays 3 
as the energy for irradiation, and then a liquid crystal material 4 having 

25 dielectric anisotropy is dropped onto the area surrounded by the temporarily 

l 



hardened sealing material. After laminating, the sealing material 2 is again 
completely hardened by irradiation of energy 6. In the obtd. liquid crystal 
display element, amines in the sealing material 2 are decreased to a half amt. 
and the reaction with the liquid crystal 4 is decreased by half because the 
5 sealing material 2 is temporarily processed when the liquid crystal 4 is 
dropped, and therefore, display defects can be decreased. 
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[Claims] 



1. A method for fabricating a liquid crystal display device 
characterized in that a sealing material is patterned on a substrate at the 

5 time liquid crystal is sealed between two substrates, the sealing material is 
pre-hardened by irradiation energy, a liquid crystal is dropped into a position 
surrounded by the pre-hardened sealing material, another substrate is 
positioned on the pre-hardened sealing material, and the sealing material is 
hardened again. 

10 

2. The method of claim 1, wherein the sealing material is pre- 
hardened by ultraviolet rays as irradiation energy. 

3. The method of claim 1, wherein the sealing material is pre- 
15 hardened by infrared rays as irradiation energy. 

4. The method of claim 1 or 3, wherein the sealing material is 
formed by using a mixture between a thermal-type resin and a ultraviolet- 
type resin. 

20 

5. The method of claim 1, wherein the sealing material is formed 
by using a mixture between a thermal-type resin and a ultraviolet-type resin, 
is pre-hardened by one of ultraviolet rays and infrared rays, and is hardened 
again by another rays. 



3 



[Title of the Invention] 

METHOD FOR FABRICATING LIQUID CRYSTAL DISPLAY DEVICE 
[Detailed Description of the Invention] 

The present invention relates to a method for fabricating a liquid 
crystal display (LCD) device, and more particularly. 

[Field of the Invention] 
[Description of the Prior Art] 

In the conventional art, an LCD device was developed in pursuit of a 
large capacity, a fast response, and a massive production. However, recently, 
the LCD device is being developed in pursuit of a high precision and a high 
display quality. 

The LCD device is fabricated by injecting a precise amount of liquid 
crystal between two substrates, and there is a method for fabricating the 
LCD device called a dropping method (Japanese publication patent No. S62- 
89025). 

The dropping method is a method for sealing a precise amount of 
liquid crystal between two substrates by dropping a minimum amount of 
liquid crystal onto one substrate and then bonding the liquid crystal to 
another substrate in a vacuum state. 

In a sealing material printing process shown in FIGURE 2A, a sealing 
material is patterned onto a substrate 1 as a predetermined shape. Then, in 
a liquid crystal dropping process shown in FIGURE 2B, a necessary amount 
of liquid crystal 4 is dropped onto a position surrounded by the sealing 



material. Then, in a bonding process shown in FIGURE 2C, the substrate 1 
is bonded to another substrate 5 in order to seal the liquid crystal 4. Then, in 
a sealing process shown in FIGURE 2D, the sealing material is thermally 
hardened by irradiation energy 6. 
5 The dropping method has an advantage that each process for 

fabricating the LCD device with the least amount of material is completed in 
a very short time. 

[Problems to be Solved by the Invention] 

The sealing material contains amine as a hardening catalyst. In the 

10 conventional art, the liquid crystal dropping process (FIGURE 2B) is 
performed directly after the sealing material printing process for printing the 
sealing material onto the substrate 1 (FIGURE 2A). Accordingly, the Amine 
of the sealing material causes a chemical reaction in the dropped liquid 
crystal 4 thereby to cause a display inferiority. 

15 In order to solve the problem, the present invention provides a 

method for fabricating an LCD device having an excellent display quality. 

[Means for Solving the Problem] 

In the method for fabricating an LCD device according to the present 
20 invention, energy is irradiated on a sealing material before a liquid crystal 
dropping process and the sealing material is pre-hardened. 

As the sealing material is pre-hardened, amine included in the 
sealing material is decreased. Accordingly, a reaction between the amine 
and a dropped liquid crystal is prevented and thereby a display inferiority of 
25 the LCD device is decreased. 
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According to the method for fabricating a liquid crystal display 
device of claim 1, a sealing material is patterned on a substrate and the 
sealing material is pre-hardened by irradiation energy. Then, a liquid crystal 
is dropped into a position surrounded by the pre-hardened sealing material, 
5 then another substrate is positioned on the pre-hardened sealing material, 
and the sealing material is re-hardened, thereby sealing a liquid crystal 
between two substrates. 

According to the above method, since the sealing material is pre- 
hardened, the amount of amine included in the sealing material is decreased 
10 and thereby a reaction between the amine inside the sealing material and a 
dropped liquid crystal is prevented. Accordingly, a display inferiority of the 
LCD is decreased. 

In the method for fabricating an LCD device of claims 2 and 3, the 
sealing material is pre-hardened by ultraviolet rays or infrared rays as 
15 irradiation energy in the process for pre-hardening the sealing material of 
claim 1. 

In the method for fabricating an LCD device of claim 4, the sealing 
material is formed of a mixture between a thermal-type resin and a 
ultraviolet-type resin. In the method of claim 5, the sealing material is formed 
20 of a mixture between a thermal-type resin and a ultraviolet-type resin, is pre- 
hardened by one of ultraviolet rays and infrared rays, and is re-hardened by 
another rays. 

In the process for pre-hardening the sealing material, only the 
thermal-type resin is hardened at the time of using infrared rays as 
25 irradiation energy, and only the ultraviolet-type resin is hardened at the time 
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of using ultraviolet rays as irradiation energy. Accordingly, the half amount 
of the sealing material is hardened in the sealing material pre-hardening 
process, and the rest half amount of the sealing material serves as a sealing 
material having a bonding function in the next sealing material hardening 
5 process. 

Hereinafter, a first preferred embodiment of the present invention will 
be explained with reference to FIGURE 1. FIGURE 1 is a view showing a 
method for fabricating an LCD device according to the present invention. 
Referring to FIGURE 2A regarding a sealing material printing process, a 

io sealing material 2 is applied on a glass substrate 1 within a necessary range. 

In a sealing material pre-hardening process of FIGURE 2B, the 
surface of the sealing material 2 is pre-hardened by irradiation energy 3 
thereby to decrease the amount of amine contained in the sealing material 2. 
The sealing material has to be completely hardened in order to perform an 

15 excellent sealing of a liquid crystal in the next bonding process 2D. The 
irradiation energy 3 has only to harden the surface of the sealing material. 

In a liquid crystal dropping process of FIGURE 2C, a liquid crystal 4 is 
dropped onto a position surrounded by the pre-hardened sealing material 2. 
Since the amount of amine contained in the pre-hardened sealing material 2 

20 is decreased, a reaction between the sealing material 2 and the dropped 
liquid crystal 4 is reduced. 

In a bonding process of FIGURE 2D, another glass substrate 5 is 
bonded to the glass substrate 1 on which the liquid crystal 4 has been 
dropped. However, since the sealing material 2 includes particles serving as 

25 a spacer, the glass substrate 1 and the glass substrate 5 are not in contact 
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with each other. 

In a sealing material hardening process of FIGURE 2E, the sealing 
material 2 pre-hardened in the sealing material pre-hardening process 2B is 
completely hardened by irradiation energy 6. As the result, the glass 
substrate 5 is bonded to the glass substrate 1 thereby to completely seal the 
liquid crystal 4. 

Next, preferred embodiments of the present invention will be 
explained. 

[First embodiment] 

A sealing material printing process (a) is performed by printing a 
sealing material 2 formed of an acryl resin on a glass substrate 1 containing 
a transparent electrode, an ITO electrode. The sealing material 2 is formed of 
a material including a thermal-type resin. 

Then, a sealing material pre-hardening process (b) for pre-hardening 
the sealing material 2 is performed by inputting the glass substrate 1 on 
which the sealing material 2 has been patterned into a hardening furnace 
hermetically maintained as 200°C for three minutes and then by irradiating 
infrared rays as irradiation energy 3. 

Then, a liquid crystal dropping process (c) is performed by dropping 
a liquid crystal 4 (fabricated from the Japanese company, CHISSO) having 
a dielectric characteristic onto a position surrounded by the pre-hardened 
sealing material 2 . 

Then, a sealing material hardening process (e) is performed by 
irradiating heat after a bonding process (d), thereby completely hardening 
the sealing material 2. Since the sealing material 2 is processed at the time 
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of dropping the liquid crystal 4, the amine inside the sealing material 2 is 
reduced thereby to decrease the reaction between the liquid crystal 4. 
Accordingly, a display inferiority of the LCD device is reduced. 

The sealing material hardening process (e) is preferably for 
5 completely hardening the sealing material 2. For example, the sealing 
material 2 may be inputted into a hardening furnace hermetically maintained 
as 120°C for 12-24 hours. 

[Second embodiment] 

A sealing material printing process (a) is performed by printing a 
10 sealing material 2 formed of an acryl resin on a glass substrate 1 containing 
a transparent electrode, an ITO electrode. The sealing material is formed of 
a mixture between a thermal-type resin and an ultraviolet-type resin. 

Then, a sealing material pre-hardening process (b) for pre-hardening 
the sealing material is performed by irradiating a ultraviolet rays lamp of 
15 4mW having a wavelength of 360nm onto the glass substrate 1 on which the 
sealing material has been patterned with a distance of 30cmm from the 
glass substrate. 

Then, a liquid crystal dropping process (c), a bonding process (d), 
and a seal hardening process (e) are performed, thereby reducing the 

20 display inferiority of the LCD device. Also, since the sealing material is 
formed of a mixture between the thermal-type resin and the ultraviolet-type 
resin, if ultraviolet rays is irradiated onto the sealing material in the sealing 
material pre-hardening process (b), only the ultraviolet-type resin is 
hardened. Accordingly, only the surface of the sealing material can be 

25 easily hardened without considering the time taken to pre-harden the 
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sealing material. 

[Third embodiment] 

Differently from the sealing material pre-hardening process (b) of the 
second embodiment in which ultraviolet rays is irradiated, an infrared rays 
5 lamp of 50mW having a wavelength of 1200nm is irradiated onto the glass 
substrate 1 on which the sealing material has been patterned with a 
distance of 30cmm from the glass substrate. 

Accordingly, a display inferiority of the LCD device is decreased and 
only the surface of the sealing material can be easily hardened without 
10 considering the time taken to pre-harden the sealing material. 

As aforementioned, in the second and third embodiments of the 
present invention, only the thermal-type resin is hardened and the 
ultraviolet-type resin is not hardened at the time of irradiating an infrared 
rays. On the contrary, only the ultraviolet-type resin is hardened and the 
15 thermal-type resin is not hardened at the time of irradiating an ultraviolet 
rays. 

[Effect of the Invention] 

As aforementioned, the sealing material is pre-hardened by 
20 irradiation energy before the liquid crystal dropping process, thereby 

decreasing the amount of amine contained in the sealing material. 

Accordingly, the reaction between the amine inside the sealing material and 

the liquid crystal having a dielectric characteristic is decreased, thereby 

reducing the display inferiority of the LCD device. 
25 Also, since the sealing material is formed of a mixture between the 
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thermal-type resin and the ultraviolet rays-hardened rays, the sealing 
material is easily pre-hardened. Additionally, different irradiation energy is 
used in the sealing material pre-hardening process and in the sealing 
material hardening process, thereby hardening the half amount of the 
5 sealing material without considering the irradiation time. 

[Description of Drawings] 

FIGURE 1 is a flowchart showing a method for fabricating an LCD 
device according to the present invention; and 
0 FIGURE 2 is a flowchart showing a method for fabricating an LCD 

device in accordance with the conventional art. 
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